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<210:> 1 

<211> :21 
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<213;i Artificial Sequeace 
c 220 > 

<223> forward primer for Paracoccus haeundaesis 16S rDNA 



<400> X 

c^fcaagtaat; tatggttttg fe 21 



<:210:> 2 

<:211> 18 

<2iL2> mA 

<213> Artificial Sequence 



<220> 
<223> 



reverse primer for Paracoccue faaeundaesis ISS rDNA 



<400> 2 
cgcttectta gaaaggag 



18 



<210> 

<211> 
<212> 



■3: 

1454 
DNA 



1 



<213> Paraeocc^is haeianda.esis 



<400> 3 
caacttgaga 


gfcttgafecct 


ggctcagaac 


gtcgagcgag 


aGCttcgggt 


ctagcggcgg 


tc.tctacgga 


a t age c c egg 


gaaactggga 


atttatcgga 


gaaggatcgg 


cccgGgttgg 


aagGGgacga. 


tccatagctg 


gtttgagagg 


cccagactcc 


tacgggaggc 


agcagtgggg 


agecatgccg 


cgtgagtgat 


gaaggcctta 


aatgacggfca 


ccagcagaag 


aagGGCGggc 


gagggggcfea 


gGgttgttGg 


gaattactgg 


tcagaggtga 


aatcccaggg 


ctcaaccttg 


tcgagagagg 


tgagtggaat 


tGcgagtgta 


accagtggcg 


aaggcggctc 


aGtggGtGga 


gcaaacagga 


ttagataccc 


tggtagtcca 


aagcatgctt 


gtcggtgtca 


cacctaacgg 


Gaagattaaa 


actGaaagga 


attgacgggg 


a.ttcgaagca 


acgcgcagaa 


ccttaccaac 


cagctttctc 


gtaagagaGC 


tgGaGacagg 


gagatgtfccg 


gttaagtccg 


gcaacgagcg 


ttgggcactc 


tatggaaaGt 


gcGgatgata 


tctcatggcc 


cttacgggtt 


gggctacaGa 


tccccaaaag 


ccatctcagt 


tcggattgtG 


cgctagtaat 


cgcggaaGag 


catgccgcgg 


cccgtcacac 


catgggagtt 


ggttctacGC 


gGggccacgg 


taggatcagc 


gactggggtg 


tgcggctgga 


tcac 





<210> 4 

<211> S223 
<212> DNA 



gaacgctggc 


ggcaggctBa aGacatgcaa 


SO 


acgggtgagt 


aacgcgtggg aacgtgccct 


120 


gtaataccgt 


atacgccctt fcgggggaaag 


180 


attaggtagt tggtggggta atggccGaGG 


240 


atgatcagcc acaGtgggaG tgagacacgg 


300 


aatcttagac 


aatgggggca accctgatct 


360 


gggttgtaaa gctctttGag ctgggaagat 


420 


taactcegtg 


ccagcagccg cggtaataGg 


480 


gcgtaaagGg 


GaGgtgggcg gactggaaag 


540 


gaactgcctt 


tgaaaccatc agtctggagt 


60:0 


gaggtgaaat 


tcgtagatat tGggaggaac 


650 


tactgacgct 


gaggtgcgaa agcgtgggga 


720 


cgccgtaaac 


gatgaatgcc agacgtcggc 


780 


attaagcatt 


ccgcctgggg agtacggtcg 


840 


gcccgcacaa gcggtggagc atgtggttta 


900 


ccttgaGatg gcaggaccgc tggagagatt 


960 


tgctgcatgg 


ctgtcgtGag ctcgtgtcgt 


1020 


caacccaGgt 


ccctagttgc cagcattcag 


1080 


agtcggagga 


aggtgtggat gacgtcaagt 


1140 


cgtgctacaa tggtggtgac agfcggigttaa 


1200 


ctctgcaact 


cgagggcatg aagttggaat 


n r> c: n 


tgaafcaGgtt 


GGcgggcctt gtacacaccg 


13 2 0 


gacgacgctg 


cgctaacctt cggggggcag 


1380 


aagtcgtaac 


aaggtagccg taggggaacc 


1440 






1454 
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<213> crt gene 

<400> 4 

gfetccaGgac tggfggcatcc ccacgaccgc gtegetgcgc gecatcgcge cgatgatggg 

gccggaccgg gttctggtcg ggtcgggcgg ggtgcgtcac gggctggacg ccgcgcgggc 120 

catccgcctp ggcgcggacc tcgtggggca ggcggdccgc gegctgcccg ccgcgcgcca 180 

cagdgccgag gccctgtccg afccacctgtc cgacgtcgtg aGGcagetgci gicatcgcgat: 240 

glttctgcac^ gga-bcgggCg acettgeagc: gctgcgCtgc gdgcctcfcgd tggtg-cGggg 30O 

gccgggtggc caatggtcgc aagcaacggg gatggaaacc ggcgatgcgg gactgtagtc 3S0 

tgcgcggatc gcGggtecgg gggacaagat gagcgcacafe gccctgccca aggeagatct 420 

gaccgccacG agcctgafccg tcfecgggcgg catcatpgcq: gcgtggctgg ccctgqatgt; 480 

gGatgcgctg tggtttctgg aegqggcggc gcat.cccatc ctggcgatcg egaatttcct 540 

ggggctgacc tggctgtcgg tcggtctgtt cttcatcgcg catgacgcga tgcacgggtc 600 

ggtcgtgccg gggcgtcGge giaggGaiatgd ggcgatgggc caCfctg^tcd tgtggdtgta. 660 

tgccggattt fccgbgigcgca. agatg.atcgt cstagGaqatg gGtjeatqacc gcGj^tatcqgg 720 

aaccgacgac gacGccgatt tcgacGatgg cggcGcggtc cgctggtacg cgcgcttcat 780 

cggcacctat ttcggctggc gcgaggggct gctgctgccc gfccatcgtga cggtctatgc 840 

gctgatGGtg ggggatcgct ggatgtacgt ggtcttctgg ecgctgccgt cgatcGtggc 900 

gtcgatccag ctgttcgtgt tcggcacctg gctgccgcac cgccGcggcG acgacgGgtt 960 

cccggacGgc cataatgcgc ggtcgtcgcg gatcagcgac cccgtgtcgc tgctgacctg 1020 

ctttcacttt ggtggttatc atcacgaa,ca ccatqctgcaG ccgacggtgc cttggtggcg 1080 

GctgccGagG acGcgcacca agggggacac cgcatgacca atttcctgat cgtcgtcgcc 1140 

accgtgctgg tgatggagtt gacggcGtat tccgtccacc gttggatcat gcacggcccc 1200 

ctgggctggg gctggcacaa gtcccaccac gaggaaGacg accacgcgct ggaaaagaac 1260 

gacctgtacg gcctggtctt tgcggtgatc gccacggtgc tgttcacggt gggctggatc 1320 

tgggGgccgg tectgtggtg gatcgctttg ggcatgaccg tctatgggGt gatcfcatttc 1380 

gtcctgcatg acgggctggt tcatcagcgc tggccgttcc gctatatCGC gcgcaagggc 1440 

tatgcccgcc gcctgtatca ggcccaccge etgcaeeacg cggtcgaggg acgcgaccat 150 0 

tgcgtcagct tcggettcat ctatgcgccg ccggtcgaca agctgaagca ggacctga.ag 15 SO 

acgtcgggcg tgctgcgggc cg^ggcgcag gagcgcacgt gaGccatgaci gtgctgctgg 1620 
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cctfegGgaac 


gggetgatcg 


cectggcgct 


gcgcgcggcg 


cggcccgacc 


1680 


tgcgggtgct 


gctgctggat 


natgcggcgg 


gaccgtcaga 


cggccatacc 


tggtcctgcc 


1740 


acgaccccga 


tctgtcgGcg 


cactggccgg 


Ggcggcfcgaa 


gcccGtgGgG 


cgcgcGaaGt 


1800 


ggcccgacca 


ggaggtgGgc 


tttccccgGG 


atgGGGggcg 


gdtggGcaGG 


ggtta.Ggggt. 


1860 


cgctggacgg 


ggcggcgcfcg 


gcggatgcgg 


tggcccggtc 


gggcgccgag 


atccgctgga 


1920 


acagcgacat. 


cgccctgctg 


ga,tgaac:agg 


gggcgacgct 


gtcctgcggc 


acccggatcg 


1980 


aggcgggcgc 


ggtcctggac 


gggcgcggcg 


cgcagccgtc 


gcggcatctg 


accgtgggtt 


2040 


tcCagaaatfe 


cgtgggcgtc 


gagatcgaga 


ccgactgGcc 


Gcacggcgtg 


CGCGgGCcga 


2100 


tgatcatgga 


cgcgaccgtc 


acccagcagg 


acgggtaqeg 


attcatctat 


ctgctgcccfc 


2160 


tGtctccgac, 


gcgcatcctg 


atcgaggaca 


ctcgctattG 


cgatggcggc 


aatctggacg 


2220 


acgaegqgct 


ggcggcggGg 


tGCGacgaet 


atgcccgcca 


gcagggGtgg 


aGGggggGGg 


2280 


aggtGcggcg 


cgaacgcggc 


atcGtgccca 


ttgcgctggc 


GGatgacgcg 


gGgggcttGt 


2340 


gggGcgatca 


cgcggagggg 


cctgttcccg 


tgggactgcg 


cgcggggttc 


tttcaGccgg 


2400 


tca.ccggcta 


ttcgctgpcc 


tatgcggcgc 


aggtggcgga 


cgtggtggcg 


ggcctgtccg 


246 0 


ggccgcccgg 


caccgaGgcg 


ctgcgcggcg 


acatccgcga 


ttacgGgatc 


gaccgggcac 


2520 


gddgtgaceg 


ctttctgcgc 


ctgctgaacc 


ggatgctgtt 


ccgcggctgc 


gcgcccgacc 


2580 


ggcgctatac 


cctgctgcag 


cggttctacc 


gcatgccgea 


tggactgatc 


gaaGggttct 


264 0 


atgccggccg 


gctgagegtg 


gcggatGagc 


tgcgcatcgt 


gaccggcaag 


CCtGGCattC 


2700 


ccctfcggcac 


ggccatccgc 


tgcctgcGcg 


aacgtccGGt 


gGtgaaggaa 


aacgcatgaa 


2760 


egccd&ttcg: 


cccgcggcca 


agaGcgGcat 


cgtgatcggc 


gcaggGtttg 


gcgggctggG 


2820 


ectggccatc 


cggctgcagt 


ccgcgggcat 


cgccaccaGC 


etggtcgagg 


cccgggacaa 


2880 


gcccggcggg. 


cgcgcctacg 


tctggcacga 


teagggcGat 


gtcttcgacg 


cgggcccgac 


2940 


Ggtcatcaec; 


gaccccgatg 


cgGtcaagga 


gctgtgggGg 


ctgaccgggc 


aggacatggc 


3 000 


gcgGgacgtg 


acgctgatgc 


eggtgtcgcc 


Gttctafccga 


GtgatgtggG 


cgggcgggaa 


3060 


ggtcttcgat 


tacgtgaacg 


aggccgatca 


gctggagcgc 


cagatpgccc 


agttcaaccc 


3120 


ggacgacctg 


gaaggatacc 


gccgcttccg 


tgattacgcg 


gaggaggtgt 


atcaggaggg 


3180 


btaegtcaag 


ctgggcaccg 


tgCGGttCGt 


Gaagctgggc 


cagatgGtGa 


aggGcgqgcG 


3240 


cgegctgatg 


aagctggagg 


eeeataagbe 


Ggtccatgcc 


aaggtGgGga 


GGttGatGaa 


3300 


ggacccctat 


ctgcggcagg 


cgttttcgta 


tcaeacgctg 


ctggr-gggcg 


ggaatecctt 


3360 
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ctcgaccagc 


tcgatctatg 


egctgatcqa 


cgcgctggag 


cggcgdggcg gggtGtggtt 


3420 


cgccaaggge 


ggcaGcaacG 


agctggtcgc 


gggcatggtc 


gdgefcgt tGg aacggct tgg 


3480 


eggccagatg 


atgctgaacg 


ccaaggtcge 


ceggatGgag 


accgagggcg cgcggaccaG 


3540 


gggGgtcacc 


ctggeggacg 


ggcggtcttt 


aagggccgac 


atggtGgcca gcaacggcga 


3600 


cgtcatgcac 


aaGifcatcgcg 


acctgctggg 


ccacacggcG 


cgcgggcaga gecgcgegaa 


3660 


atcgctggac 


cgcaagcgct 


ggtccatgtc 


gttgttcgtg 


Gtgcatttcg gtctgcgcga 


3720 


ggcgcccaag 


gacatcgcgc 


atcacaccat 


cctgttcggc 


ccccgcfcaca gggagctggt 


3780 


caacgagatG 


tteaagggcc 


cgaagctggc 


cgaggatttc 


tcgccgtacc tgcattcgcc 


3840 


ctgcacgacG 


gatccggaca 


tggcgcctcc 


gggcatgtcc 


acgcattacg tgctggcccc 


3900 


cgtgeGgcafe 


cfcgggccgcg 


ccgagatcga 


ttgggcggtc 


gaggggcGgc gctatgccga 


3950 


ccgqatcctg 


gcgtccGtgg 


aggagcggct 


gatcccgaac 


ctgcgcgcca acctgaccac 


4020 


gacgcgcatc 


ttcacgcccg 


ccgatttcgc 


Gagcgaactg 


aacgcccatc acggGagGgG 


4080 


cttctcggtc 


gagccgatcG 


tgacgcaatc 


cgGgtggttG 


cggccgcaca accgcgacaa 


4140 


gacgatccgc 


aacttctatc 


tggtcggcgG 


gggcacccat 


ccgggcgcgg gGattGGggg 


4200 


cgtegtgggc 


tcggccaagg 


ccacggccca 


ggtgatgctg 


tGcgacctgg cgggcgcatg 


4260 


agcgatctgg 


tcctgacctc 


gaGGgaggcg 


atcacccaag 


ggfecgcaaag ctttgccacg 


4320 


gcggccaagc 


tgatgccgcc 


gggcatccgc 


gacgacacgg 


tgatgctcta tgcctggtgc 


4380 


cgccacgcgg 


atgacgtgat 


cgacggtcag 


gccctgggca 


gcGgGCGcga ggcggtgaac 


4440 


gacGcgcagg 


Ggcggctgga 


cggcctgcgc 


gtcgaGacgc 


tggcggccct gcagggcgac 


450 0 


ggtceiggtga; 


GCCGgCCCtt 


tgGcgGgctg 


cgcgcggtgg 


cgcggGggca tgatttcccg 


4560 


eaggcctgge 


ceatggacct 


gatcgaaggG 


ttcgcgatgg 


atgtcgaggc gcgcgaGtat 


4620 


cgcacgctgg 


atgacgtgct 


ggaatattcc 


tatGacgtcg 


caggcatcgt cggcgtgatg 


4680 


atggcccgcg 


tgatgggcgt 


gcgcgacgat 


Gctgtcctgg 


accgcgcctg cgacctgggg 


4740 


ctggcgttCG agctgaccaa 


catcgcgcgc 


gacgtgatGg 


acgatgcgcg catcgggcgg 


4800 


tgctatetgc cgggggactg 


gctggaGcag 


gcgggcgcgG 


ggatcgaGgg gciGggtgceg 


4860 


tcgccggagc 


tgtacacagt 


gatcctccgg 


ctgttggatg 


aggcggaacG Gtattacgcg 


4 920 


.tcggcgcggg 


tgggtctggc 


ggatctgcca 


ccgcgctgcg 


cctggfeceafe cgccgccgcg 


4980 


Gta^sggafeGt 


.afecgcgccat 


egggctgcgc 


atccgcaaga 


gcgggccgca ggcctatcgc 


5040 
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cagcggatGa 


gcacgtccaa 


ggctgccaag 


atcggcctgc 


tgggcgtcgg 


gggctgggat 


5100 


gtcgcgcgat 


cacgcctgcc 


gggggcgggc 


gtgtcgcggc 


agggcctctg 


gaccpggccg 


5160 


Gatcacgect 


aggcgcejcgc ggcgfcagggG 


agaacq.Ggtt 


GcagGagggc 


Ggcgatttcc 


522,0 


ggagcctgaa 


qgcqcttgGt 


gcgcagcatc 


gcgtccagtt 


gggcgcggct ggcctcgta^ 


5280 


tgaGgggaca 


cgtSctigcag 


gtctgacacg 


gccagaaggc 


cgcgcGgcgg 


gcGgggggcc 


5340 


gcggcatcgc 


gaccggtatc 


cttgceaage gcegcctggt 


cgcccacgac 


gtccagcagg 


540 0 


tiSgtcafcagg 


actggaaeae 


gcggcccagc 


tgaGggccaa 


agtcgatcat 


GtgggtctgG 


5460 


tcctcggcgt 


Ggaactcctt 


gatcacggGG agcatctcca 


gcccggcgat 


gaaGagcacg 


5520 


ccggtcttca 


ggtcctgtfcc 


ctgttcgacc 


cccqcgGcqt 


tGttggccgG gtgcaggtcc 


5580 


aiggtcetggC: 


cggcgcacag 


gccctgcggc 


cccagggacc 


gcgacaggat 


ccgcaccagc 


564 0 


tgcgcccgca 




GgcgccgcgG 


gcaccggcca 


gcagggccat 


tgGGtGggtg 


5700 


atGagggcga 


tgc c gcccag 


caGggGacgg 


ctttcgccat 


gcgccacatg ggtcgcgggc 


5750 


cggccgcggc 


gcagcccggc 


atcgtccatg 


caaqqcaqqt 


cgtcgaagat 


cagcgatgcg 


5820 


gGa:tgcacca 


t c tcgaccgc 


gcaggcggGg 


tcgacgatcg 


tgtcgcagac 


cccgcccgag 


5830 


gcctctgccg 


eaagGagcat 


Gagcatgccg 


cggaaGcgGC 


tgGGcgacga 


cagcgcgcca 


5940 


tggctcatgg 


GcgcgcGgag 


Gggctgcgac 


aGggcaccga 


atccctgggc 


gatctcctGa 


6000 


agtGtggtct 


gcagaagggt 


ggcgtggatc 


gggttgaGgt 


ctcgtGtGat 


cagtgccttG 


6050 


gcgcttgggt 


tctgacctgg 


cgggaaggtc 


aggccggggc 


ggcaccccgt 


gacccgtcat 


6120 


ccaccgtcaa 


cagtccccat 


gttggaaGgg 


ttcacgcccg 


attgcgagGc 


ttttcgacgg 


6180 


cgacgcgggg 


tcgcgcggca 


atttgtccaa 


caaggtcagt 


gga 




6223 


<210> 5 
<2ia> 729 
<2.12> Dlift 
s:i2i3:> GrtW gene 












<40D>; 5; 
atgagqgcac 


atgcGGfegqc 


caaggGagat 


ctgaccgcca 


CGagcctgat 


cgtctcgggc 


eo 


ggcatGatcg 


ccgcgtggct 


ggccctgcat 


gtgcatgcgc 


tgtggtttct 


ggaegcggcg 


120 


gcgeatccca 


tcctggcgat 


cgcgaatttG: 


ctggggctga 


CGtggetgtc 


ggtcggtctg 


ISO 


ttcttcatcg 


cgcatgacgc 


gatgcacggg 


tcggtcgtgc 


cggggcgtcG 


gcgGggcaat 


240 


gcggcgatgg gcGagctggti 


cctgtggctg 


tatgccggat 


tttcgtggcg 


caagatgatc 


300 
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gtcaagcaca tggccGatca GGgecatacG ggaac"??^^^:^ aegaccccga tt:tcgaecat 3S0 

ggcggc.ccgg tccgctggta cgGgcgcttG afecggGacct atttcggctg S'cgcgagggg 420 

ctgctgctgc ccgtcatqgt gacggtctat gcgdtgatcc tggggga.tGg etggatgtac 480 

gtggt.Gttct ggccgttgtcG gtcgatccfcg gcgtcgatcc agqtgttcgt gfctcggcacG 540 

tggdtgccgc aGcgGCGGgg ccacgacgcg ttcccggacc gcGataatgc gcggtcgtcg 600 

cgga.tcagcg accccgtgtc gctgetgacc tgctttGact ttggtggtta tcatcacgaa 660 

eaccacctgc acccgacggt gccttggtgg cgcctgccca gcacccgcao caagggggac 72Cf 

aGCgGatga. 12S 



<210> 6 

<21:1> 242 

<212> PRT 

<2X3> crtW amino: acid 

<400> 6 

Met Ser Ala His Ala Leu Pro Lys Ala Asp Leu Thr Ala Thr Ser Leu 
1 5 10 15 

lie Val Ser Gly Gly lie lie Ala Ala Trp Leu Ala Leu His Val His 
20 25 30 

Ala Leu Trp Phe Leu Asp Ala Ala Ala His Pro He Leu Ala He Ala 
35 40 45 

Asn Phe Leu Gly Leu Thr Trp Leu Ser Val Gly Leu Phe Phe He Ala 
50 55 60 

His Asp Ala Met His Gly Ser Val Val Pro Gly Arg Pro Arg Gly Asn 
65 70 75 80 

Ala Ala Met Gly Gin Leu Val Leu Trp Leu Tyr Ala Gly Phe Ser Trp^ 
85 90 93 

Arg Lys Met He Val Lys His Met Ala His His Arg His Thr Gly Thr 
100 105 110 

Asp Asp Asp pro Asp Phe Asp His Gly Gly Pro Val Arg Trp lyr Ala 
115 120 125 

Arg Phe He Gly Thr Tyr Phe Gly Trp Arg Glu Gly Leu Leu Leu Pro 

130 135 140 

Val He Val Thr Val Tyr Ala Leu He Leu Gly Asp Arg Trp Met Tyr 
145 150 155 160 

Val Val Phe Trp Pro Leu Pro Ser He Leu Ala Ser He Gin Leu Phe 
165 170 175 

Val Phe Gly Thr Trp Leu Pro His Arg Pro Gly His Asp Ala Phe Pro 
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18 b 



iss 



190 



Asp Arg His Asn Ala Axg Ser Ser Arg lie Ser Asp Pi-o Val Ser Leu 

195 200 205 

Leu. Thr Cys Plie His Piie Gly Gly Tyr His His Glu His His li^u His 

210 215 220: 

Pro Thr Val Pro Trp Trp Arg Leii Pro Ser Thr Arg Thr Lys Gly Asp 



225 


230 


235 


240 




Thr Ala 












<210> 7 
<211> 489 

<;212> DNA 
<213> cxt'Z gene 










<400> 7 
atgaccaatt 


fccctgatcgt 


cgtcgccacc 


gtgctggtga 


tggagttgac ggcctattcc 


so 


gtccaccgtt 


ggatcatgca 


cggccccctg ggctggggct 


ggcacaagtc ccaccacgag 


120 


gaacacgacc 


acgcgctgga 


aaagaacgac 


ctgtacggcc 


tggtctttgc ggtgatcgcc 


180 


acggtgctgt 


tcacggtggg 


ccggatctgg 


gcgccggtcc 


tgt ggt gga t cgctt tgggc 


240 


atgaccgtct 


atgggccgat 


ccatttcgtc 


ctgcatgacg 


ggctggttca tGagcgctgg 


300 


ccgttccgct 


atatccqgcg 


caagggctat: 


gcccgccgcc 


tgtatcaggc ccaccgcctg 


360 


caccacgcgg 


tcgagggacg 


cgaccattgc 


gtcagcttcg 


gcttcatcta tgcgccgccg 


420 


gtcgacaagc 


tgaagcagga 


cctgaagacg tcgggcgtgc 


tgcgggccga ggcgcaggag 


460 


cgcacgtga 










48 9 



<210> 8 

<211> 162 

<212> PRT 

<213> crtZ amino acid 

<4 0 0> B 

Met Thr Asn Phe Lev Xle Val Val Ala Thr Val Leia Val Met Glu Leu 

1 5 10 15 

Thr Ala Tyr Ser Val His Arg Trp lie Met His Gly Pro Leu Gly Trp 
20 25 30 

Gly Trp His Lys Ser His His Glu Glu His Asp His Ala Leu Glu Lys 
35 40 45 

Asn Asp Leu Tyr Gly Leu Val Phe Ala Val lie Ala Thr Val Leu Phe 
50 55 60 
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TlMT Vai Gly Trp lie Trp Ala Pro Val Leu Txp Trp lie Ala Leu Gly 

65 70 75 80 

Met Thr Val Tyr Gly Leu lie Tyr Plxe Val Leu His Asp Gly Leu Val 
fi^ SO 95 

His <3ln Arg Xrs Pro Phe Arg 3Vr lie Pro Arg Lys Gly Tyr Ala Arg; 
lOD IGS liO 

Arg Leu Tyr Gin Ala His Arg Leu :His His Ala Val Glu Gly Arg Asp 
11:5 120 125 

His Cys Val Ser Phe Gly Phe lie Tyr Ala Pro Pro Val Asp Liys Leu 
130 135 140; 

Lys Gin Asp Leu Lys thr Ser Gly Val Leu Arg Ala Glu Ala Gin Glu 
145 150 155 160 

Arg Thr 



<210> 9 

<211> 1161 

<212> DNA 

<213> cx-tY gene 



<400> 9 
gtgacccatg 


acgtgctgct 


ggcaggggcg 


ggccttgcga 


acgggctgat 


cgccctggcg 


60: 


ctgcgcgcgg 


cgcggcccga 


cctgcgggtg 


ctgctgctgg 


atcatgcggc 


gggaccgtca 


120 


gacggccata 


cctggtcctg 


ccacgacccc 


gatctgccgc 


cgcactggct 


ggcgcggctg 


180 


aagcccctgc 


gccgcgccaa 


ctggcccgac 


caggaggtgc 


gctttccccg 


ccatgcccgg 


240 


cggctggcca 


Gcggttacgg 


gtcgctggac 


ggggcggcgc 


tggcggatgc 


ggcggcccgg 


3 00 


tcgggcgccg 


agatccgctg 


gaacagcgac 


atcgccctgc 


tggatgaaca 


gggggcgacg 


360 


ctgtcctgcg 


gcacccgga'c 


cgaggcgggc 


gcggtcctgg 


acgggcgcgg 


cgcgcagccg 


420 


tcgcggcatc 


tgaccgtggg 


tttccagaaa 


ttcgtgggcg 


tcgagatcga 


gaccgactgc 


480 


GGCcacggcg. 


tgccccgecc 


gatgatcatg 


gacgcgaccg 


tcacccagca 


ggacgggtac 


54 0 


cgattcatct 


atcfcgctgcc 


cttctctccg 


acgcgcatcc 


tgatcgagga 


cactcgctat 


600 


tccgatggcg 


gcaatcfcgga 


cgacgacgcg 


ctggcggcgg 


cgtcccacga 


ctatgcccgc 


650 


cagcagggct 


ggaccggggc 


cgaggtccgg 


cgcgaacgeg 


gcatcctgcc 


cattgcgctg 


720 


gcccatgacg 


cggGgggett 


ctgggccgat 


cacgcggagg 


ggcctgttcc 


cgtgggactg 


780 


cgcgcggggt 


tctttcaccc 


ggtcaccggc 


tattcgctgc 


cctatgcggc 


gcaggtggcg 


840 
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gacgtggtgg cgggcctgtc cgggccgccc ggcaccgacg cgctgegcgg cgccatccgG 900 

gattacgcga tcgaccgggc aGgecgfcgae cgctttctgc gectgctgaa ccggatgctg 960 

ttcGgcggat gcgcgGccga ccggcgctat, accctgctgc agcggttcta cGgcatgccg lp20 

catggactg-a tcgaacggtt ctatgccggc cggctgagcg tggdggatsgt getgqgdafte 1080 

gtgaccggca agcetcccat tccccttggc acggccatcc gctgcctgcc egaaGgtccq 1140 

ctgctgaagg aaaacgcatg a 1161 



<210> 10 

<211> 386 

<212> PRT 

<2i3> crtY amino acid 

<=40:0> IQ 

Va.1 Thr His Asp Val Leu, Lexx Ala Qly Ala Gly Leu Ma Asn .Qly Leu 

1 5 10 is; 

lie atla Leu Ala Leu Arg Ala Ala. Arg Pro Asp Liiu Arg Val Leu Leu 
20 25 30 

Leu Asp His Ala Ala Gly Pro Ser Asp Gly His Thr Trp Ser Cys His 
35 40 45 

Asp Pro Asp Leu Ser Pro His Trp Leu Ala Arg Leu Lys Pro Leu Arg 
50 55 60 

Arg Ala Asn Trp Pro Asp Gin Glu Val Arg Phe Pro Arg His Ala Arg 
65 70 75 80 

Arg Leu Ala Thr Gly Tyr Gly Ser Leu Asp Gly Ala Ala Leu Ala Asp 
85 90 95 

Ala Val Ala Arg Ser Gly Ala Glu lie Arg Trp Asn Ser Asp lie Ala 
100 105 110 

Leu Leu Asp Glu Gin Gly Ala Thr Leu Ser Cys Gly Thr Arg lie Glu 
115 120 125 

Ala Gly Ala Val Leu Asp Gly Arg Gly Ala Gin Pro Ser Arg; His Leu 
13 0 135 140 

Thr Val Gly Phe Gin Lys Phe Val Gly Val Glu lie Glu Thr Aspi Cys 
145 150 155 160 

Pro. His Gly Val Pro Arg Pro Met lie Met Asp Ala Thr Val Thr Gin 
165 170 175 

Glti Asp Gly Tyr Arg Phe lie Tyr Leu Leu Pro Phe Ser Pro Thr Arg 
180 185 190 

lie Leu lie Glu Asp Thr Arg Tyv Ser Asp Gly Gly Asn Leu Asp Asp 
195 200 205 
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Asp: Ma Leu Ala. Ala Ala Ser His Asp Tyr Ala Arg Gin Gin Gly Trp 
210 215 220 



Thr Gly Ala Glu Val Arg Arg Glu Arg Gly lie; Leu Era lie Ala Leu 
225 23(3 235 240 

Ala His Asp Ala Ala Gly She; Trp Aia Asp Hie Ala Glu Gly Pro Val 
245 250 255 

Pro Val Gly Leu Arg Ala Gly Phe Phe His Pro Val Thr Gly Tyr Ser 
250 255 270 

Leu Pro Tyr Ala Ala Gin Vai Ala Asp Val Val Ala Gly Leu Ser &ly 
275 280 285 

Pro Pro Gly Thr Asp Ala Leu Arg Gly Ala lie Arg Asp Tyr Ala He 
290 295 300 

Asp Arg Ala Arg Arg Asp Arg Phe Leu Arg Leu Leu Asn Arg Met Leu 
305 310 315 320 

Phe Arg Gly Cys Ala Pro Asp Arg Arg Tyr Thr Leu Leu Gin Arg Phe 
325 330 335 

Tyr Arg Met Pro His Gly Leu He Glu Arg Phe Tyr Ala Gly Arg Leu 
340 345 350 

ser Val Ala Asp Gin Leu Arg He val Thr Gly Lys Pro Pro He Pro 
355 350 3 65 

Leu Gly Thr Ala He Arg Cys Leu Pro Glu Arg Pro Leu Leu Lys Glu 
370 375 380 

Asn Ala 
385 



<210> 11 

<211> 1506" 

<212> DMA 

<213> crti gene 

<400> 11 

atgaacgccc attcgcccgc ggccaagacc gccatcgtga tcggcgcagg ctttggcggg 60 

ctggccctgg ccatGcgcct: gcagtccgcg ggcatcgcca ccaccctggt cgaggcccgg 120 

gacaagcccg gcgggcgcgc cta.tgtctgg cacgatcagg gccatgtctt cgacgcgggc 180 

ecgaccgtca tcaccgaccc cgatgcgctc aaggagctgt gggcgctgac cgggcaggac 24 0 

atggcgcgcg acgtgacgct gatgccggtg tcgcccttct atcgactgat gtggccgggc 300 

gggaaggtct tcgattacgt gaacgaggqc gatcagctgg agcgccagat cgcccagttc 360 

aacccggacg acctggaagg ataccgccgc ttccgtgatt acgcggagga ggtgtatcag 420 
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gagggctaGg 


tcaagetggg 


caGcgtgccc 


gcgcGcgcgc 


tgatgaagct 


ggaggcctat 


atcaaggacc 


cctafcctgcg 


gcaggcgtte 


CQcttctcga 


ccagctcgat 


cCatgegctg 


tggttcgcca 


agggcggcac 


caaccagctg 


cttggcggcc 


agatgatgct 


gaacgccaag 


accacgggcg 


tcaccctggc 


ggacgggcgg 


ggcgaqgtca 


tgdacaacfca 


tcgcgacctg 


gegaaatcgc 


tggaccgcaa 


gcgctggtcc 


cgcgaggcgc 


ccaaggacat 


cgcgcatcac 


etggtcaacg 


agatcttcaa 


gggcccgaag 


tcgccatgca 


cgaccgatcc 


ggacatggcg 


gcccccgtgc 


cgcatctggg 


ccgcgccgag 


gccgaccgca 


tcctggcgtc 


cctggaggag 


aecacgacgc 


gcatcttcac 


gcccgcGgat 


^.gcgcctfcct 


G Erort ccf acf CO 

3 3 . " 3 zj 


gatcctgacg 


gaeaagacga 


tccgcaacfct 


ctatctggtc 


ccgggGgtcg 


tgggctcggc 


caaggccacg 


gcatga 







<:210> 12 

<211> 501 

<212> PRT 

<213> crti amino acid 

<4P0> 12 

Met K&u Ala His Ser Pro ala Ala Lys 
1 5 

Gly Phe Gly Gly Leu Ala tieu Ala lie 
20 25 

Ala Tiir Thr Leu ¥al Glu Ala Arg Asp 
35 40 

Val Trp His Asp Gin Gly Kis Val Phe 

SO 55 



ttcctcaagc 


tgggccagat 


gctcaaggcc 


480 


aagtccgtcc 


atgecaaggt 


cgcgaqcttc 


540 


tcgtateaca 


cgctgctggt 


gggcgggaat 


600 


atccacgcgc 


tggagcggcg 


cggcggggtc 


660 


gtcgcgggca 


tggtcgcgct 


gttcgaacgg 


720 


gtcgcccgga 


tcgagaccga 


gggcgcgcgg 


780 


iictttaaggg 


cegacafcggt 


cgccagcaac 


840 


ctgggccaca 


cggcccgcgg 


gcagagccgc 


9Q0 


atgtcgttgt 


tcgtgctgca 


tttcggtctg 


960 


accatcctgt 


tcggcccccg 


ctacagggag 


1020 


ctggccgagg 


atttctcgct 


gtacctgcat 


1080 


cctccgggca 


tgtccacgca 


ttacgtgctg 


1140 


atcgattggg 


cggtcgaggg 


gccgcgctat 


1200 


cggctgatcc 


cgaacctgcg 


Ggccaacctg 


1260 


ttcgccagcg 


aactgaaegc 


ccatcacggc 


1320 


caatGcgcgt 


ggttccggcc 


gcacaaccgc 


1380 


ggcgcgggca 


cccatccggg 


cgcgggcatt 


1440 


gcccaggtga 


tgctgtccga 


cctggcgggc 


1500 



15 OS 



Thr Ala lie Val lie Gly Ala 
10 15 

Arg Leu Gin Ser Ala Gly lie 
30 

Lys Pro Gly Gly Arg Ala Tyr 
45 

Asp Ala Gly Pro Thr Val lie 
60 
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Thx Asp Pro Asp Ala Eeu Lys Glu Leu Trp Ala Leu, Thr Gly Gin Asp 
65 70 75 80 



Met Ala Arg Asp V9.I Thr Leu Met Pro Val Ser Pro Phe Tyr Arg Leu 
85 90 95 

Met Trp Pro Giy Gly Lys Val Phe Asp Tyr Val Asn Glu Ala Asp Gin 
100 105 110 

Leu Glu Arg Glii lie Ala Gin Phe Asa Pro Asp Asp Leu Glu Gly Tyr 
115 120 125 

Arg Arg Phe Arg Asp Tyr Ala Glu Glu Val Tyr Gin. Glu Gly Tyr, Val 
130 135 140 

Lys Leu Sly Thr Val Pro: Phe Leu Lys Leu Gly Gin Met Leu Lys Ala 
145 150 155 ISO 

Ala Pro Ala Leu Met Lys Leu Glu Ala Tyr Lys Ser Val His Ala Lys 
165 170 175 

Val Ala Thr Phe lie Lys Asp Pro Tyr Leu Arg Gin Ala Phe Ser Tyr 
180 185 190 

His Thr Leu Leu Val Gly Gly Asn Pro Phe Ser Thr Ser Ser lie Tyr 
195 200 205 

Ala Leu lie His Ala Leu Glu Arg Arg Gly Gly Val Trp Phe Ala Lys 
210 215 220 

Gly Gly Thr Asn Gin Leu Val Ala Gly Met Val Ala Leu Phe Glu Arg 
225 230 235 240 

Leu Gly Gly Gin Met Mfet Leu Asn Ala Lys Val Ala Arg lie Glu Thr 
245 250 255 

Glu Gly Ala Arg Thr Thr Gly Val Thr Leu Ala Asp Gly Arg ser Leu 
260 265 270 

Arg Ala Asp Met Val Ala Ser Asn Gly Asp Val Met His Asn: Tyr Arg; 
275 280 285 

Asp Leu Leu Gly His Thr Ala Arg Gly Gin Ser Arg Ala Lys Ser Leu 
290 295 300 

Asp Arg Lys Arg Trp Ser Met Ser Leu Phe Val Leu His Phe Gly Leu 
3 05 310 315 320 

Arg Glu Ala Pro Lys Asp lie Ala His His Thr lie: Leu Phe Gly Pro 
325 330 335 

Arg Tyr Arg Glu Leu Val Asn Glii lie :Phe: Lys Gly PrQ Lys Leu Ala 
340 345 350 

Glu Asp Phe Ser Leu Tyr Leu His Ser Pro Cys Thr Thr Asp Pro Asp 
355 360 365 
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Met Ala Pro Pro Gly Met Ser fhr His Tyr Val Leu Ala Pro Val Pro 
3 TO 375 380 

His Leu Gly Arg Ala Glu lie A^p Trp Ala Val Glu Gly Pro Arg Tyr: 
3 85 390 39S 400 

Ala Asp Arg lie Leu Ala. Ser Leu Glu Glu Arg Leu He Fxo Asp Leu 
40S 410 41S 

Arg Ala Asn Leu Thr Thr Thr Arg He Pfae Thx Pro Ala Asp Phe Ala 
420 425 430 

Ser Glu Leu Asn Ala His His Gly Ser Ala Phe Ser Val Glu Pro lie 
435 440 445 

Leu Thr Gin Ser Ala Trp Phe Arg :Pro His A^n Arg Asp Lys: Thr He 
450 455 460 

Arg Asn Phe lyr Leu Val Gly Ala Gly Thr His Pro Gly Ala Gly He 
465 470 475 480 

Pro Gly Val Val Gly Ser Ala Lys Ala Thr Ala Gin Val Met Leu Ser 
485 49:0 495 

Asp Leu Ala Gly Ala 
500 



<210> 13 

<211> 915 

<212> DNA 

<213> crtB gene 

<400> 13 



atgagcgatc 


tggtcctgac 


ctcgaccgag 


gcgatcaGcc 


aagggtcgGa 


aagctttgcc 


60 


acggcggcca 


agctgatgcc 


gccgggcatc 


cgcgacgaca 


cggtgatgct 


Gtatgcctgg 


120 


tgccgccacg 


cggatgacgt 


gatcgacggt 


caggccctgg 


gcagccgccc 


cgaggcggtg 


180 


aacgacccgc 


aggcgcggct 


ggacggcctg 


cgegtcgaca 


Ggctggcggc 


cctgcaggge 


2.40 


gacggtccgg 


tgaccccgcc 


ctttgccgcg 


ctgcgcgcgg 


tggcgcggcg 


gcatgatttc 


300 


Gcgcaggcct 


ggccoatgga 


cctgatcgaa 


ggcttcgcga 


tggatgtoga 


ggcgegcgac 


360 


tatcgcacgc 


tggatgacgt 


gctggaatat 


tcctatcacg 


tcgcaggcat 


cgtcggcgtg 


420 


atgatggccc 


gGgtgatggg[ 


cgtgcgcgac 


gatcctgtQc: 


tggaccgcgc 


ctgcgaccug 


480 


gggctggcgt 


tccagctgac 


eaaqatcgcg 


cgcgacgtga 


tegacgaitgG 


gcgcatcggg 


540 


eggtgGtafcc 


tgccggggga 


ctggGtggae 


caggegggcg 


cgeggatcga. 


cgggcGggtg 


600 


ccgtcgccgg 


agctgtacac 


agtgatcctc 


cggctgttgg 


atgaggqgga 


accctattac 


660 
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gcgtcggcgc gggtgggtct ggcggatcfeg ceacGgcgct gcgGctggtc catcgccgcc 720 

gcgctacgga tctatcgcge categggctg Ggcafcccgqa agagcgggec gcaggcGtat 78C! 

cgccagegga tcagcacgtc caaggctgcc aagatcggcc tgctgggcgt cgggggctgg 840 

gatgtcgGgc gatcacgeet gcegggggeg ggcgtgtcge ggcagg'gcct ctggacccgg 9QQ 

c:G3iea.tCiacg tcta'g 915 



<210> 14 

<211> 304 

<212> FRT 

<213> ertB amino acid 

<40D=. 14 

Met Ser Asp Leu Val Leu Thn Ser Thr Glu Ala lie Thr GXn Gly Sex 
1 S 10 is 

Gin Ser Phe Ala "Ehr Ala Ala Lys Leu Met Prp: Pro Gly lie Arg Asp 
20 25 30 

Asp ThiT Val Met Leu Tyr Ala Trp Cys Arg His Ala Asp Asp Val lie 
35 40 45 

Asp Gly Gin Ala Leu Gly Ser Arg Pro Glu Ala Val Asn Asp Pro Gin 
50 55 60 

Ala Arg Leu Asp Gly Leu Arg Val Asp Thr Leu Ala Ala Leu Gin Gly 
65 70 75 80 

Asp Gly Pro Val Thr Pro Pro Phe Ala Ala Leu Arg Ala Val Ala Arg 
85 90 95 

Arg His Asp Phe Pro Gin Ala Trp Pro Met Asp Leu lie Glu Gly Phe 
100 105 110 

Ala Met Asp Val Glu Ala Arg Asp Tyr Arg Thr Leu Asp Asp Vai Leu 
115 120 125 

Glu Tyr Ser Tyr His Val Ala Gly lie Val Gly Val Met Met Ala Arg 
130 135 140 

Vai Met Gly Val Arg Asp Asp Pro Val Leu Asp Arg Ala Cys Asp Leu 
145 150 155 160 

Gly Leu Ala Phe Gin Leu Thr Asn lie Ala Arg Asp Val lie Asp Asp 
165 170 175 

Ala Arg lie Gly Arg Cys Tyr Leu Pro Gly Asp Trp Leu Asp Gin Ala 
180 185 190 

Gly Ala Arg lie Asp Gly Pro Val Pro Ser Pro Glu Leu Tyr Thr Val 
195 200 205 
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lie Leu Arg Leu Leu 
210 

Val Gly Leu Ala Asp 

:22S, 

AXa Leu Arg lie Tyr 
245 

Pro Gltt Tyr Arg 
260 

Gly Leu Leu Gly Val 

275 

Gly Ala Gly Val Ser 
290 



Asp Glu Ala Glu Pro Tyr 
215 

Leu Pro Pro Arg Cys Ala 
230 235 

Arg Ala lie Sly Leti Arg 
250 

Gin: Arg lie Ser Thr Set 
265 

Gly Gly Trp Asp Val Ala 
280 

Arg Gin Gly Leu Trp Thr 
295 



Tyr Ala Ser Ala Arg 
220 

Trp Ser lie Ala Ala 

He Arg Lys Ser Gly 
235 

Lys Ala Ala Lys He 
270 

Arg Ser Arg Leu Pro 
285 

Arg Pro His His Val 
3Q0 



<210> 15 

<211> B82 

<212> DNA 

<213> crtE gene 

<40:q> 15 



atgagacgag acgtcaacc c 


gatccacgcc 


acccttctgc 


agaccagact 


tgaggagatc 


SO 


gcccagggat 


tcggtgccgt 


gtcgcagccg 


ctcggcgcgg 


ccatgagcca 


tggcgcgctg 


120 


tcgtcgggca 


ggcggttccg 


cggcaCgctg 


atgctgcttg 


cggcagaggc 


ctcgggcggg 


180 


gtctgcgaca 


cgatcgtcga 


cgccgcctgc 


gcggtcgaga 


tggtgcatgc 


cgcatcgctg 


240 


atcttcgacg 


acctgccctg 


catggacgat 


gccgggctgc 


gccgcggccg 


gcccgcgacc 


300 


catgtggcgc 


atggcgaaag 


ccgtgccgtg 


ctgggcggca 


tcgccctgat 


caccgaggca 


36:0 


atggccctgc 


tggccggtgc 


gcgcggcgcg 


tcgggcacgg 


tgcgggcgca 


gctggtgcgg 


420 


atqctgtcgc 


ggtccctggg 


gccgcagggc 


ctgtgcgccg 


gccaggacct 


ggacctgcac 


480 


gcggccaaga 


acggcgcggg 


ggtcgaacag 


gaacaggacc 


tgaagaccgg 


cgtgctgttc 


540 


atcgcegggc 


tggagatgct 


ggccgtgate 


aaggagtteg 


acgccgagga 


gcagacccag 


600 


atgatcgact 


ttggccgtca 


gctgggccgc 


gtgttccagt 


cctatgacga 


cctgctggac 


660 


gtqgbgggcg 


accaggcggc 


gcttgrgdaagf 


gataccggtc 


gcgatgccgc 


ggcccccggc 


720 


ccgcggcgcg 


gccttctggc 


cgtgtcagae 


citgcagaaGg 


tgtcccgtca 


ttacgaggcc 


780 


agccgcgccc 


aactggacgG 


gatgctgcgc 


agcaagcgcG 


ttcaggctcc 


ggaaategcg 


840 


gecetgGtgg 


aacgggttct 


gccctacgcc 


gcgcgcgcct 


ag 




882 
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<210> 16 

<211> 293 

<212> PRT 

<213> crtB amino acid. 

<400> 16 

Met Arg Arg Asp Val Asn. Pro lie His Ala Thr Leu Leu Gin Thr Arg 
1 5 10 IS 

Leu Glu Glu lie Ala Gin. Gly Phe Gly Ala Val Ser Gin Pro Leu Gly 
20 25 30 

Ala Ala Met Ser His Gly Ala Leu Ser Ser Gly Arg Arg Phe Arg Gly 
35 40 45 

Met Leu Met Leu Leu Ala Ala Glu Ala Ser Gly Gly Val Cys Asp Thr 
5:0 55 SO 

lie Val Asp; Ala Ala Gya Ala Val Glu jMet Val His: .Ala Ala Ser Leu 
65 70 75 80 

lie Phe Asp; Asp Leu Pro Gys Met Asp Asp Ala Gly Leu Arg Aa:g Gly 
85 90 95 

Arg Pro Ala Thr His Val Ala His Gly Glu Ser Arg Ala Val Leu Gly 
IQO 105 110 

Gly lie Ala Leu lie Thr Glu Ala Met Ala Leu Leu Ala Giy Ala Arg 
115 120 125 

Giy Ala Ser Gly Thr Val Arg Ala Gin Leu Val Arg lie Leu Ser Arg 
130 135 14 0 

Ser Leu Gly Pro Gin Gly Leu Cys Ala Gly Gin Asp Leu Asp Leu His 
145 150 155 160 

Ala Ala Iiys Asn Gly Ala Gly Val Glu Gin Glu Gin Asp Leu Lys Thr 
165 170 175 

Gly Val Leu Phe lie Ala Gly Leu Glu Met Leu Ala Val He Lys Glu 
180 185 190 

Phe Asp Ala Glu Glu Gin Thr Gin Met He Asp Phe Gly Arg Gin Leu 
195 200 205 

Gly Arg val Phe Gin Ser Tyr Asp Asp Leu Leu Asp Val Val Gly Asp 
210 215 220 

Gin Ala Ala Leu Gly Lys Asp "ihr Gly Arg Asp Ala Ala Ala Pro Gly 
225 230: 233 240 

Pro Arg Arg Gly Leu Leu Ala Val Ser Asp Leu Gin Asn Val Ser Arg 
245 250 255 

His f^T Glu Ala Ser Arg Ala Gin Leu Asp Ala Met Leu Axg Ser Lys 
260 255 270 
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ftrg hen Gin Ala Pro Glu lie Ala Ala Leu Leu Glu Arg Val Leu Pro 
275 280 285 



Tyr Ala Ala Arg Ala 
290 



<2l0> 


17 


<211> 


19 


<212> 


EMA 


<213> 


Artifiqial Sequence 


,<220> 




<223> 


forward primer for < 


<4Q0> 


17 


gttcGaGgac fcggggcatc 


<210> 


18 


<2ii> 


28 


<212> 


DHA 


<213> 


Artificial Sequence 



<220> 

<223> reverse primer for crt gene 



<400> 18 

tdcadtgacc: ttgttggaca aattgccg 
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